Abstract. Text summarisation is the process of distilling the most important information from a source to produce an abridged version for a particular user or task. This poster investigates the use of profile-based summarisation to provide contextualisation and interactive support for enterprise searches. We employ log analysis to acquire continuously updated profiles to provide profile-based summarisations of search results. These profiles could be capturing an individual's interests or (as discussed here) those of a group of users. Here we report on a first pilot study.
Introduction
Summarisation is a broad area of research [8] . The sort of information contained in a summary differs according to the mechanism used in the summarisation process: It may highlight the basic idea (generic summarisation), or it may highlight the specific user's individual area of interest (personalised summarisation). One of the techniques used to achieve personalisation is user profiling. User profiles may include the preferences or interests of a single user or a group of users and may also include demographic information [3] . Normally, a user profile contains topics of interest to that single user. We are interested in capturing profiles not of single but groups of users.
We are then applying the acquired profiles to support users searching a document collection. The potential of personalised summarisation over generic summaries has already been demonstrated, e.g. [2] , but summarisation of Web documents is typically based on the query rather than a full profile, e.g. [11, 9] . Our specific interest lies in enterprise search which is different from Web search and has attracted less attention [4] . The benefit of this context is that we can expect a more homogeneous population of searchers who are likely to share interests and information needs. Our hypothesis is that profile-based summarisation can help a user in this process and guide the user to the right documents more easily (e.g. by presenting the summaries instead of or alongside snippets).
We utilise query and click logs to acquire a profile reflecting the population's search patterns and this profile is being automatically updated in a continuous learning cycle. Here we focus on how to apply the acquired model for document summarisation. We do not propose a new paradigm for the actual profile but instead we adopt a state-of-the-art approach from the literature which can easily be applied to the query logs we have access to. In our pilot study we assess how users perceive summaries generated using this profile compared with different baselines. We are interested in exploring the potential that profile-based summarisation might offer by comparing human judgements of summaries produced using a variety of summarisation techniques.
Experimental Work
We adopted an existing evaluation framework to assess the quality of summarised documents [12] . The idea is that a number of randomly sampled users are asked to assess different summaries of a document that were each generated based on different techniques (but the user has no idea which underlying method is being used in each case). Each evaluator was requested to compare the generated summaries and express his or her opinion about them, using a rating mechanism. In line with [12] , we used a 5-point Likert scale, where 5 = excellent, 4 = good, 3 = average, 2 = bad, and 1 = terrible. This rating system aimed to evaluate the quality of the generated summaries and allow a comparison between the methods. After the rating process was completed, the evaluators were asked to fill out an exit questionnaire, providing general feedback on the generated summaries. Given the enterprise search context of this pilot we recruited a sample of five members of our institution to do the assessment to represent our target users.
We would expect that the biggest potential for profile-based summarisation lies in applying this approach to those queries which can be associated with a rich profile, which is the reason why we selected ten of the most frequently submitted queries in the query logs along with a corresponding document (an HTML page selected from the top ten results returned by the existing search engine). For each document we applied five different summarisation algorithms for comparison.
The first two algorithms we implemented were designed for traditional (generic) summarisation, and they represent widely used baselines, e.g. [12] . The other three are all variations of an approach that has been proposed in the literature for building adaptive community profiles, a "biologically inspired model based on ant colony optimisation applied to query logs as an adaptive learning process" [1] . The approach is simple to implement, the idea here is that query logs are segmented into sessions and then turned into a graph structure. We used the log files collected on the existing search engine over a period of three years 1 to bootstrap this ant colony optimisation (ACO) model, i.e. our group profile. A profile-based (extractive) summary of a document is then generated by turning the profile into a flat list of terms (we use three different methods to do this as explained further down) and selecting those sentences from the document that are most similar to the profile using cosine similarity. Following DUC 2002 convention we select 100-word abstracts [7] . This gives us the following five methods:
1. Random: Selects sentences from the document randomly [12] . 2. Centroid: A centroid-based approach to summarisation [10] . This algorithm takes into account first-sentence overlap and positional value, which are then used to generate a coherent summary. 3. ACO: A query graph built by processing the log data according to [1] . The entire model is turned into a flat list of terms for summarisation. 4. ACO trimmed: Starting with ACO we trim all those edges whose weights fall below the overall average weight of an edge. The remaining model is turned into a flat list of terms for summarisation. 5. ACO query refinements: The list of terms used for summarisation are all those that are directly linked to the query node in the ACO model.
Note that method 3 and method 4 are query-independent as they are using the entire model to generate the summary, whereas method 5 is query-specific.
Results and Discussion
We take the average human ratings for all sets of summaries. The overall results are shown in Figure 1 . A pairwise t-test over the average ratings of the documents indicates that all differences in Figure 1 are significant at p < 0.05 (except for the difference between Centroid and ACO). As expected, the random method demonstrated the worst performance, according to human judgement. Human ratings of the centroid method were better. According to the human judgements, the summaries generated by ACO query refinements were the best. We also looked into cross-annotator agreement, calculating the means and variances of rating variations among evaluator judgements. For Random the average rating variation was 0.62; for Centroid it was 0.76; ACO: 0.80; ACO trimmed: 0.98; ACO query refinements: 0.85. The low average rating variation in the two baseline methods indicates that the human evaluators are in close agreement about how they assess these summaries. The more interesting findings are the higher average rating variations in the profile-based summarisation methods. This could indicate that some users find such summaries more useful than others, and perhaps a more personalised summary might be perceived more positively. However, the general idea of our work is to focus on group profiles and to learn from some users in order to help other users with similar requests.
The results suggest that there is certainly potential in utilising profiles of either users or groups of users in the summarisation process. Traditional summarisation, such as centroid-based methods, simply take the actual document into account and this pilot indicates that such summaries can be improved. We will now need to investigate whether the results obtained in this study can also be demonstrated in actual search applications. As the immediate next step we plan to conduct a task-based evaluation using an appropriate evaluation framework, e.g. [5] , that compares three different systems. We plan to have all three systems to look identical to the user but one of them using snippets returned by the search engine, one using a centroid-based approach to summarise the document and the third one using the ACO query refinements technique for that. The next step in our future work will be to investigate the impact of a changing profile (of different granularity).
